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LETTER OF TRANSMITTAL. 


U.S. DEPARTMENT OF AGRICULTURE, 
Bureau or Piant INpDustry, 
OFFICE OF THE CHIEF, 
Washington, D. C., March 5, 1907. 


Sm: I have the honor to transmit herewith a paper by Mr. E. B. 
Boykin, a special agent of the Plant Breeding Investigations of this 
Bureau, entitled “Comparative Value of Whole Cotton Seed and 
Cotton-Seed Meal in Fertilizing Cotton.”’ 

Notwithstanding the fact that the oil in the cotton seed is its most 
valuable constituent and that the removal of the oil in no way injures 
or reduces the fertilizer value of the seed, very many cotton growers 
still continue to use large quantities of whole cotton seed as a fertilizer. 
This is a very wasteful practice, as an equivalent value of cotton-seed 
meal from which the oil has been expressed would have much greater 
fertilizer value. The opinion, however, prevails among many plant- 
ers that the whole cotton seed possesses some advantage. Mr. Boykin 
has conducted experiments to demonstrate the fallacy of this belief, 
and the results of his experiments, which show the loss from the prac- 
tice, are reported in this paper. To accomplish its object this paper 
should be very generally distributed among cotton planters, and 
I would therefore recommend that it be published in the Farmers’ 
Bulletin series. 

Respectfully, B. T. GaLLoway, 
Chief of Bureau. 
Hon. JAMES WILson, 
Secretary of Agriculture. 
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COMPARATIVE VALUE OF WHOLE COTTON SEED AND 
COTTON-SEED MEAL IN FERTILIZING COTTON. 


INTRODUCTION. 


Cotton in its early history was grown entirely for its fiber, and the 
value of the seed was unknown. It was considered a difficult problem 
to find a suitable means of disposing of the seed. The most common 
way of doing so was to haul it to some remote place or to dump it 
into some convenient stream, the object being simply to get rid of it 
with as little trouble as possible. Less than a century ago the seed 
was considered a nuisance, to be destroyed, while to-day it represents 
a large proportion of the value of the cotton crop. The seed of a 
12,000,000-bale crop is worth nearly $100,000,000 in the raw state. 
This change in valuation has come about by degrees. The fertilizing 
value of the seed was first recognized, and until comparatively recent 
years its only uses have been for planting and fertilizing purposes. 
However, its uses have been multiplied and its value greatly increased 
by the very recent development of the cotton-seed oil mills, which is 
the result of the great value now attached to the oil in the seed. 
Fortunately, while this oil is adapted to such a great variety of uses 
and has become such a valuable product, so far as is known at present 
it possesses none of the ingredients which give to the seed its fertilizing 
properties. It is composed of carbon, hydrogen, and oxygen, three 
elements which are essential to plant growth, but which are supplied 
so abundantly by nature that it is unnecessary to apply them arti- 
ficially; hence, it is supposed that the fertilizing value of the seed is 
not diminished by extracting the oil, but that utility is given to a 
portion of the seed which had none before. Nevertheless, large 
quantities of seed are still used as a fertilizer without extracting the 
oil. The value of the oil in an ordinary crop of seed in this country 
will approximate $60,000,000. 


SEED USED FOR FERTILIZER. 


Granting that our theory is correct, that the oil has no manurial 
value, and that it can be extracted from the seed without decreas- 
ing its manurial value, it seems that true economy would suggest 
that it be extracted and this great sum added to the wealth of the 
country. Statistics show that of the crop of 1905, 61.9 per cent of 
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the quantity produced was crushed and about 7 per cent was required 
for planting, leaving 31.1 per cent unaccounted for, which probably 
was utilized. by the growers for fertilizer in the form of seed. The crop 
of 1905 produced nearly 6,000,000 tons of seed, and approximately 
1,800,000 tons were applied to the land as a fertilizer. This contained 
about 72,000,000 gallons of oil, worth about $18,000,000. Thus it 
is seen that a large portion of this valuable product is being wasted. 


ATTITUDE OF THE OIL MILLS WITH REFERENCE TO CRUSHING 
THE SEED. 


Methods of extracting the oil have been carefully worked out. The 
oil-mill industry has had a phenomenal growth within recent years. 
Hundreds of mills have been constructed throughout the cotton belt. 
They have yielded handsome profits, and the mills would gladly 
extract the oil from the total supply of seed if they could get it from 
the growers. Their profits have been so great that they can certainly 
afford to make terms which the growers can accept. They offer from 
$9 to $20 a ton for the seed, or from 900 to 1,500 pounds of meal in 
exchange for a ton of seed. The terms vary according to the time 
of the season, usually being lowest at the beginning and gradually 
increasing until the close of the season. 


POSITION OF GROWERS AS TO DISPOSAL OF SEED. 


Growers differ widely in their opinions as to the best disposition to 
make of the seed. As shown by the statistics previously quoted, 
many of them accept the terms offered by the mills. No doubt some 
of them underestimate the value of their seed and let the mills have it 
too cheap, while others overvalue it and refuse to let the mills have it 
at all, when they could do so on profitable terms. The trouble in 
both cases is that the growers need more accurate information as to 
the relative fertilizing value of seed. In regions where artificial fer- 
tilizers are necessary meal is usually substituted for seed when the 
seed is disposed of, being obtained in many cases in exchange for 
seed. The growers can not therefore deal with the mills intelligently 
without knowing the relative fertilizing value of seed and meal. 
They need some data to guide them in deciding what terms they can 
accept from the mills. They need to know how much meal is approx- 
imately equivalent in effect on their crops to a given quantity of seed. 
In order that this information may be obtained and made available 
for their use the Department of Agriculture is conducting a series of 
experiments in comparing seed with meal. These experiments are 
being carried on in connection with Mr. John C, Fletcher’s cotton farm 
at McColl, S. C., and, beginning in 1905, have thus far extended over a 
period of two years. 
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POINTS CONSIDERED IN TESTING SEED IN COMPARISON WITH 
MEAL. 


In this work no attempt has been made to solve any technical prob- 
lems. The object has been to make the test perfectly practical. 
Seed has been tested in comparison with meal under as nearly as pos- 
sible the same conditions that exist in the practice of growers. Three 
tests have been made. Forty bushels of seed to the acre have been 
tested in comparison with 600 pounds of meal, and 30 and 20 bushels 
have been compared with corresponding quantities of meal. The 
quantities of seed tested are probably those most commonly used by 
growers in general practice. Acre plats were used, as it was thought 
that results from them would be more reliable than from smaller 
plats. 

CHARACTER OF LAND USED FOR TESTS. 

The land selected for the experiments was a dark sandy loam with a 
clay subsoil and quite representative of a large percentage of the cot- 
ton soils requiring artificial fertilizers. It is quite likely, however, 
that if these tests had been made in the same way on loose sandy or 
other soils from which the fertilizers can be readily leached out the 
results would have been different, as much of the meal would probably 
have been leached out without benefiting the crop, while the seed 
would have retained its fertilizing constituents much better. How- 
ever, losses of this kind on such soils can be obviated to a very great 
extent by applying the readily soluble fertilizers in small quantities at 
intervals through the growing period. It is regretted that the experi- 
ment could not be duplicated on different types of soil. 


RELATIVE QUANTITIES OF SEED AND MEAL TESTED. 


Tt was decided that the necessary quantities of acid phosphate and 
kainit or potash to make a properly balanced fertilizer should be added 
to the seed in each case. There was some difficulty in determin- 
ing how much meal should be tested in comparison with the various 
quantities of seed. However, this was done by estimating what quan- 
tity was necessary to make a properly balanced fertilizer with the 
same amount of acid phosphate and kainit or potash that was 
employed on the corresponding plats on which whole cotton seed was 
used as a fertilizer. 

LASTING EFFECT OF SEED. 


There is a popular belief among growers who advocate the use of 
seed as a fertilizer that it has a more lasting effect and is more valuable 
for the permanent improvement of the soil than meal. In order to 
determine whether or not this theory is correct, the tests were re- 
peated the second year, all the plats being fertilized as they were the 
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first year, so that the seed plats would have the advantage of any 
residual effect from the first year’s manuring. As will be seen, the 
results so far do not prove that this theory is correct. However, to 
make the test more thorough, it is proposed to plant these plats in 
1907 with no meal or seed, applying the usual quantity of acid phos- 
phate and kainit or potash to half of each plat and leaving the re- 
maining half without any fertilizer. 


RELATIVE AVAILABILITY OF PLANT FOOD IN SEED AND MEAL. 


There is a difference in the mehanical condition and the chemi- 
cal composition of seed and meal, and owing to these differences 
a season which is entirely suited to one is not likely to be very favor- 
able to the other. The seeds are incased in hulls which must decay 
before the crop can utilize the plant food in them, and the kernels 
contain oil which is supposed to retard their decomposition, so that 
considerable moisture is required to decompose the seed and make 
available the plant food. In case of a very dry season it does not 
become available fast enough to supply the crop, and no doubt a 
portion of it.fails to become available until after the crop has matured. 
On the other hand, the fertilizing material in meal, being in a finely 
pulverized condition, is more likely to become available during a dry 
season than that in seed; but when there is excessive rainfall it is 
liable to become available so fast that the crop can not utilize it and a 
portion of it will likely be leached out and wasted. It seems, there- 
fore, that seed has an advantage over meal during wet seasons. 
There was an excessive rainfall during the seasons of 1905 and 1906, 
but especially in 1906, in the vicinity where these tests were made. 
This must have favored the seed plats and militated against the meal 
plats; yet in spite of this condition, as will be seen from Table 1, 
the results of the tests very strongly indicated the advisability of 
using meal instead of seed as a fertilizer. 


TABLE 1.—Results of tests with 40 bushels of whole cotton seed in comparison with 600 
pounds of cotton-seed meal. 





Fertilizers used. Yield in seed cotton. 

5 " j . - | Average 

Field used for test. Cotton- | « Acid | Muriate | , 

seed | Cotton  phos- | of pot- 1905. ems. | eae 
a, | ° 2 wan 

meal. | phate. ash. eam: 

ee oe ee ae ar Mate 

Pounds. | Bushels.| Pounds. | Pounds. | Pounds. Pounds. | Pounds. 
aE Re tk eae MOS ee 768 50! 2,059 1,306 | 1,7273 
MINS 465 6 down ce koecwapkentonasasicaes 40 768 50 1, 897 1,318 | 1, 6074 





Difference in yield in favor 


EIDE 55 SU in Siwletec bias exedexnltusinedaivesusasue- 162 78 120 


In 1904 the land used for these tests was planted to corn and pro- 
duced about 40 bushels to the acre. A heavy crop of pea vines was 
also grown on the land and the vines were turned under in the winter 
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with a 2-horse turn plow. Later the land was laid off and bedded out 
eight furrows to the row with a 1-horse turn plow. The seed was applied 
to plat 2 and covered early in the year to prevent germination. All 
other fertilizers for both plats, including the meal for plat 1, were 
applied at the time of planting. The crop was cultivated in the 
usual way. Applications of 768 pounds of acid phosphate and 50 
pounds of muriate of potash were made to both the seed and the meal 
plats. 

In 1905 the meal plat produced 2,059 pounds of seed cotton, 162 
pounds more than the seed plat, and in 1906 it produced 1,396 pounds, 
78 pounds more than the seed plat, making an average of 120 pounds 
more for the two seasons. To reduce this difference to a money basis 
it is necessary to consider the relative market value of the seed and 
meal. At $16 a ton, 40 bushels of cotton seed are worth $9.60, and 
at $25 a ton, 600 pounds of meal are worth $7.50, or $2.10 less than 
the seed. This amount added to $4.80, the value at 4 cents a pound 
of the difference in the yields from the two plats, gives $6.90, the gross 
difference in favor of the meal. If 75 cents is deducted for picking 
and preparing for market this extra amount of cotton produced by 
the meal, there still remains $6.15 as a net average profit from the 
meal plat more than from the seed plat. It must also be remembered 
that the 40 bushels of seed contained about 25 gallons of oil, worth 
about $6.50, and approximately 25 pounds of linters, worth at least 
$1; so that by using the seed as a fertilizer a quantity of two articles 
of commerce, having a market value of $7.50, was wasted. Con- 
sidering the relative market value of meal and seed, the increased 
yield from the meal, -and the loss of oil and linters to commerce, 
there is a difference in this case of $13.65 per acre in favor of using 600 
pounds of meal instead of 40 bushels of seed. 


TABLE 2.—Results of tests with 30 bushels of whole cotton seed in comparison with 450 
pounds of cotton-seed meal. 


Fertilizers used. Yield in seed cotton. 


Field used for test. Cotton- | cotton Acid —- 


= Saini . for the 
| at phos Kainit. 1905. 1906. peas 


sons. 


seed. 


phate. 


Pounds. | Bushels.| Pounds. | Pounds. | Pounds. | Pounds. | Pounds. 
5 576 148 2,112 | 1,343 1,7274 
1,809 1,346 1,577 


Difference in yield | ame ee r 303 | 3 150 


In 1904 the land used for these tests produced a crop of cotton of 
more than a bale an acre. In our experiment it was prepared and 
cultivated in the usual way. The seed was applied to plat 2 early in 
the year and the other fertilizers, including the meal for plat 1, were 
applied at planting time. An application of 576 pounds of acid phos- 
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phate and 148 peu of kainit was made to each plat. In 1905 the 
meal plat produced 2,112 pounds of seed cotton, 303 pounds more 
than the seed plat, and i in 1906 it produced 1,343 pounds, 3 pounds 
less than the seed plat. In the average production of the two years 
there is a difference of 150 pounds in favor of the meal. 

The 30 bushels of seed at $16 a ton were worth $7.20, and at $25 a 
ton the 450 pounds of meal were worth $5.62, or $1.58 less than the seed. 

This amount, added to $6, the value at 4 cents a pound of the dif- 
ference in the yields from the two plats, gives $7.58, the gross differ- 
ence in favor of the meal. If $1 is deducted for picking and preparing 
for the market the extra quantity of cotton produced by the meal, 
there is left $6.58 as the net average profit from the meal plat over the 
seed plat. The oil contained in the 30 bushels of seed was worth about 
$4.85 and the linters about 75 cents, making approximately $5.60 
worth of these products which was wasted. In this test, therefore, 
there was a difference of $12.18 in favor of using 450 pounds of meal 
per acre instead of 30 bushels of seed. 


TaBLE 3.—Results of tests with 20 bushels of whole cotton seed in comparison with 300 
pounds of cotton-seed meal. 


Fertilizers used. ¥ ield i. in see ced cotton. 
a - | . : Average 
Field used for test. | Cotton- | q Acid | Muriate | 
seed | © — | phos- | of pot- | 1905. 1906. Bo pad 
| meal. | * | phate. ash. cite: 











Pou ne Bushels. a. | Pounds. Pounds. | Pounds. Pounds. 
OE NE SE ee ee Mii: = AREAS 25 1,742 1,133 1, 4374 
Ses odds mended mass eUpbedeselienenereoa 20 aa | j 25 | 1,615 1,084 1, 3495 


Difference in yield in favor | 
ea 6s eins crt cdedieta Sovmdalascagesenslesesns sacs uk cteab an 127 49 | 88 


The land used for these tests is the same kind that was used in test- 
ing 40 bushels of seed in comparison with 600 pounds of meal. It 
produced the same crops in 1904 and was prepared in the same way for 
the crop of 1905. As usual, the seed was applied early in the season, 
and the other fertilizers at planting time. An application of 384 
pounds of acid phosphate and 25 pounds of muriate of potash was 
made to each plat. In 1905 the meal plat produced 1,742 pounds of 
seed cotton, 127 pounds more than the seed plat, and in 1906 it 
yielded 1,615 pounds, 49 pounds more than the seed plat, making an 
average of 88 pounds more for the two years. The 20 bushels of seed 
at $16 per ton were worth $4.80, and at $25 per ton the 300 pounds of 
meal were worth $3.75, or $1.05 less than the seed. This, added to 
$3.52, the value at 4 cents a pound of the difference in the yields from 
the two plats, makes $4.57, the gross difference which was realized in 
favor of the meal. Taking 57 cents from this amount for the cost of 
picking and preparing for market the extra cotton produced by the 
meal, we have $4 as the net average profit from the meal plat over the 
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seed plat. The oil in the 20 bushels of seed was worth about $3.25 
and the linters 50 cents, making approximately $3.75 worth of these 
products which was wasted. There is therefore a difference here of 
$7.75 in favor of using 300 pounds of meal instead of 20 bushels of seed. 

The comparative results of these fertilizer tests are graphically illus- 
trated in figure 1. 
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FiaG. 1.—Graphic illustration of the relative yields obtained by fertilizing with meal and with seed. 


Chart A shows the comparative yields obtained by testing 600 pounds of meal in comparison with 
40 bushels of seed. Sections 1 and 3 show the relative yields obtained by using 600 pounds of meal 
per acre on the same land in 1905 and 1906, respectively. Sections 2 and 4 show the relative yields 
obtained by using 40 bushels of seed per acre on the same land in 1905 and 1906, respectively. Sections 
5 and 6 show the relative average yields for the seasons of 1905 and 1906 for meal and seed, respec- 
tively. The land used in this test produced acrop of corn of about 40 bushels per acre in 1904. 

Chart B shows the comparative yields obtained by testing 450 pounds of meal in comparison with 
30 bushels of seed. Sections 1 and 3 show the relative yields obtained by using 450 pounds of meal . 
per acre on the same land in 1905 and 1906, respectively. Sections 2 and 4 show the relative yield 
obtained by using 30 bushels of seed per acre on the same land in 1905 and 1906, respectively. Sec- 
tions 5 and 6 show the relative average yields for the seasons of 1905 and 1906 from meal and seed, 
respectively. The land used in this test produced a crop of cotton of more than a bale an acre in 1904. 

Chart C shows the comparative yields obtained by testing 300 pounds of meal in comparison with 
20 bushels of seed. Sections 1 and 3 show the relative yields obtained by using 300 pounds of meal per 
acre on the same land in 1905 and 1906, respectively. Sections 2 and 4 show the relative yields 
obtained by using 20 bushels of seed per acre on the same land in 1905 and 1906, respectively. Sec- 
tions 5 and 6 show the relative average yields per acre for the seasons of 1905 and 1906, respectively. 
The land used in this test produced a crop of corn of about 40 bushels per acre in 1904. 
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12 
CONCLUSIONS DRAWN FROM RESULTS OF EXPERIMENTS. 


As previously stated, the object of this experiment was to secure 
data which will enable the growers to estimate how much meal is 
approximately equivalent to a given quantity of seed in its effect on 
their crop, and which will guide them in determining what terms they 
can accept from the mills. Of course, it is impossible to determine 
what quantity of meal will always be exactly equivalent in effect to a 
given quantity of seed, as the relative effect will vary with the seasons, 
some seasons favoring the meal more than the seed, and vice versa. 
It is believed that the seasons of 1905 and 1906, but especially that of 
1906, were more favorable to the seed than to the meal in the vicinity 
of the experiment, yet the meal plats produced considerably more 
cotton. 

However, the difference between the yields from the corresponding 
seed and meal plats was much less in 1906 than in 1905. This is 
attributed to the heavy rainfall of 1906, which was probably less 
favorable to the meal than to the seed. In these tests 1,000 pounds of 
meal were used in comparison with 1 ton of seed, and it is evident from 
the results that less meal would have yielded as much as the seed. It 
is believed, therefore, that these results amply justify the assumption 
that 900 pounds of meal is at least equivalent to a ton of seed in effect 
on the crop; that is, on such land as was used for this experiment. 


PROFIT TO GROWERS BY DISPOSING OF SEED. 


Statistics show that the average cash price which the mills paid for 
seed in 1905 was $15.51 per ton, while they sold the meal for $20.35 
per ton. At these prices the receipts from a ton of seed would pur- 
chase 1,524 pounds of meal. Assuming that 900 pounds of this is 
equivalent in fertilizing value to 1 ton of seed, the grower who thus 
disposes of his seed gets 624 pounds of meal, worth $6.95, more than 
his seed is worth to him per ton. This is figured on a basis of the 
actual market value of the extra meal obtained, but the results of our 
experiments clearly indicate that if 1,524 pounds of meal, properly 
balanced by the necessary amount of acid phosphate and some form of 
potash, are used as a fertilizer in comparison with a ton of seed to 
which the necessary acid phosphate and potash have been added, 
the difference in the resulting profit would certainly be very much 
greater than the market value of this extra meal, for with this extra 
meal the growers are enabled at very little extra expense to fertilize 
their crops much more liberally than if they kept the seed, as the acid 
phosphate and kainit necessary to properly balance it can be pur- 
chased comparatively cheap, and a liberal use of fertilizers almost 
invariably assures a greater yield and a very much greater profit. 
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It is very evident that the growers can profitably accept the average 
terms offered by the mills. Yet many farmers are refusing to do so, 
and thereby sustain a heavy loss themselves and waste large quan- 
tities of oil and linters, which should be turned to profitable uses and 
increase the wealth of the country. The mills have made large 
profits, and they should be required to pay for the seed in proportion 
to the amount of their profits. The growers should get a reasonable 
portion of the increased value of the seed, and should never dispose of 
it without getting the equivalent of its fertilizing value plus the cost 
of hauling it and a reasonable profit on the transaction, which should 
be proportionate to the market value of the mill products. The cost 
of hauling varies according to local conditions, but, as a rule, this will 
not be so great that it will be unprofitable for growers to dispose of 
their seed on terms by which they realize the equivalent of 1,200 
pounds of meal per ton of seed. This, however, is believed to be 
about the minimum offer which they should accept. 

Owing to the increasing value of oil-mill products the mills will 
no doubt be able to make more favorable terms in the future, or at 
least will continue to make acceptable terms to the growers for their 
seed. It is hoped that those growers who underestimate the value 
of seed and dispose of it without a profit will cease to do this and 
will hold it for profitable terms, and that those who are refusing 
profitable terms will see the wisdom of accepting them, not only 
because of the benefits which they will realize personally, but also 
because of the immense quantity of valuable products which will be 
added to the wealth of the country by so doing, which now are 
being wasted under their present practice of using the whole seed as 
a fertilizer. 

PRESERVATION OF SEED. 


There is great necessity for more attention to the proper storing 
and preservation of cotton seed, as the value of the oil depends upon 
the condition of the seed when it reaches the mill. 

Evidently the products manufactured from the seed would be more 
useful and more valuable if the seed was kept in good condition. 
Seed is very easily damaged, especially while green, if stored in large 
bulks. Large quantities of it reach the mills in very badly damaged 
condition, thereby causing a great reduction in the value of the prod- 
ucts. If the necessary storage room is available, it is very desirable 
to spread the seed in thin layers over as large a surface as possible, 
so as to keep it from heating. There is a common practice among 
growers intending to use their seed for fertilizing purposes to pile it 
out in the field (fig. 2) as the cotton is ginned and allow it to take the 
winter’s rains. It becomes very hot in these piles and is ruined for 
oil-mill purposes. While it is intended that seed handled in this 
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way is to be used as a fertilizer, still conditions might arise which 
would make it desirable to let the mills have it. This could not be 
done after such treatment. It is, therefore, preferable to keep the 
seed in such condition that any disposition can be made of it that 
seems best at any time during the season. It is also quite likely 


that seed kept in this way is damaged to some extent for fertilizing 


Fig. 2.—Pile of cotton seed retained for fertilizer. (Such piles are commonly seen in the South.) 


purposes. So it is evident that this practice should be discontinued, 
and that greater care should be used in the preservation of the seed.* 


@ Since this paper was prepared there has been published Bulletin 75 of the Georgia 
Experiment Station, in which are reported results of experiments in the use of ‘‘ Cotton 
Meal vs. Cotton Seed as a Fertilizer’ for cotton. The experiments cover a period of 
two years—1905 and 1906—and the results obtained agree with those reported in Mr. 
Boykin’s paper. The conclusion reached is that it is generally a very unwise prac- 
tice to use cotton seed directly as a fertilizer or as an ingredient of a fertilizer. 
H. J. WEBBER. 

286 


| 


' 
| 
| 
i 
| 


| 
| 
| 
| 
| 
| 


| 











| 
| 


FARMERS’ BULLETINS. 


The following is a list of the Farmers’ Bulletins available for distribution, showing 


the number, title, and size in pages of each. 


Copies will be sent free to any address 


in the United States on application to a Senator, Representative, or Delegate in Con- 
gress, or to the Secretary of Agriculture, Washington, D.C. Numbers omitted have 
been discontinued, being superseded by later bulletins. 


22. 
24. 
25. 
af. 
28. 
. Souring and Other Changes in Milk. Pp. 22. 
. Grape Diseases on the Pacific Coast. Pp. 15. 
. Silos and Silage. Pp. 30. 

. Peach Growing for Market. Pp. 24. 

. Meats: Composition and Cooking. Pp. ol. 
. Potato Culture. Pp. 24. 

. Cotton Seed and Its Products. Pp. 16. 

. Onion Culture. Pp. 30. 

. Facts About Milk. Pp. 82. 

. Commercial Fertilizers. Pp. 38. 

. Irrigation in Humid Climates, Pp. 2 

. Insects Affecting the Cotton Plant. "P Dp. 32, 
. The Manuring of Cotton. Pp. 16. 

. Sheep Feeding. Pp. 24. 

. Standard Varieties of Chickens. Il’p. 48. 

. The Sugar Beet. Pp. 48. 

. Some Common Birds. Pp. 48. 

. The Dairy Herd. Pp. 30. 

. Experiment Station Work—I. Pp. 30. 

. The Soy Bean as a Forage Crop. Pp. 24. 

. Bee Keeping. Pp. 48. 

. Methods of Curing Tobacco. Pp. 24 

. Asparagus Culture. Pp. 40. 

. Marketing Farm Produce. Pp. 31. 

. Care of Milk on the Farm. Pp. 40. 

. Ducks and Geese. Pp. 55. 

. Experiment Station V Jork—II. Pp. 32. 

. Meadows and Pastures. Pp. 30. 

. The Black Rot of the Cabbage. 

. Experiment Station Work m hy, 33. 

. Insect Enemies of the Grape. Pp. 2 

. Essentials in Beef Production. Pp. 2, 

. Cattle Ranges of the Southwest. Pp. 32. 

. Experiment Station Work—IV. Pp. 32. 

. Milk as Food. Pp. 39. 

. The Liming of Soils. Pp. 24. 

. Experiment Station Work—V. Pp. 32. 

. Experiment Station Work—VI. Pp. 27. 

. The Peach Twig-borer. Pp. 16. 

. Corn Culture in the South. Pp. 24. 

. The Culture of Tobacco. Pp. 22. 

. Tobacco Soils. Pp. 28. 

. Experiment Station Work—VII. Pp. 82 

. Fish as Food. Pp. 32. 

. Thirty Poisonous Plants. Pp. 32. 

. Experiment Station Work—VIII. Pp. 32. 
. Alkali Lands. Pp. 23. 

. Potato Diseases and Treatment. Pp. 15. 

. Experiment Station Work—IX. Pp. 30. 

. Sugar as Food. Pp. 31. 

. Good Roads for Farmers. Pp. 46. 

. Raising Sheep for Mutton. Pp. 48. 

. Experiment Station Work—X. Pp. 32. 

. Suggestions to Southern Farmers. Pp. 48. 
. Insect Enemies of Shade Trees. Pp. 30. 

. Hog Raising in the South. Pp. 40. 

. Millets. Pp. 30. 

. Southern Forage Plants. Pp. 48. 

. Experiment Station Work—XI. Pp. 30. 

. Notes on Frost. Pp. 24. 

. Experiment Station Work—XII. Pp. 32. 

. Breeds of Dairy Cattle. Pp. 48. 

. Experiment Station Work—XIII. Pp. 32. 
. Saltbushes. Pp. 20. 

. Farmers’ Reading Courses, Pp. 20. 

. Rice Culture in the United States. Pp. 28. 
. Farmer’s Interest in Good Seed. Pp. 24. 

. Bread and Bread Making. 7: 40 

. The Apple and How to Grow It * 2 

. Experiment Station Work—XIV. Pp. 28 


The Feeding of Farm Animals. Pp. 40. 
Hog Cholera and Swine Plague. Pp. 16. 
Peanuts: Culture and Uses. Pp. 24. 
Flax for Seed and Fiber. Pp. 16. 

Weeds and How to Kill Them. Pp. 20. 


115. 
116. 
. Grape Growing in the South. Pp. 32. 

. Experiment Station Work—XV. Pp. 30. 

. Insects Affecting Tobacco. Pp. 32. 

. Beans, Peas, and other Legumes as Food. 





Hop Culture in California. Pp. 28. 
Irrigation in Fruit Growing. Pp. 48. 


Pp. 33. 


. Experiment Station Work—XVI. Pp. 32. 
. Experiment Station Work—XVII. Pp. 32. 


25. Protection of Food Products from Injurious 


Temperatures. Pp. 24. 


5. Practical Suggestions for Farm Buildings. 


Pp. 48 


. Important Insecticides. Pp. 46. 

. Eggs and Their Uses as Food. Pp. 40. 

. Sweet Potatoes. Pp. 40. 

. Household Tests for Detection of Oleomar- 


garine and Renovated Butter. Pp. 10. 


. Insect Enemies of Growing Wheat. Pp. 38. 
. Experiment Station Work—XVIII. Pp. 32. 
ng Planting in Rural School Grounds. Pp. 


». Sorghum 7 Manufacture. Pp. 40. 
. Earth Roads. 24. 

. The Angora Goat Pp. 48. 

. Irrigation in Field and Garden. Pp. 40. 
139. 


Emmer: A Grain for the Semiarid Regions. 
Pp. 16. ‘ 
Pineapple Growing. Pp. 48. 


. Principles of Nutrition and Nutritive Value 


of Food. 


3. Conformation of Beef and Dairy Cattle. 


Pp. 44. 


. Experiment Station Work—XIX. 7 32. 

. Carbon Bisulphid as an Insecticide. Pp. 28. 
. Insecticides and Fungicides. Pp. 16. 

. Winter Forage Crops for the South. Pp. 40. 
. Experiment Station Work—XX. Pp. 32. 

. Clearing New Land. Pp. 24. 

- Dairying in the South. Pp. 48. 

. Seabies in Cattle. Pp. 32. 

. Orchard Enemies in the Pacific Northwest. 


Pp. 39. 


. The Home Fruit Garden: Preparation and 


Care. Pp. 16. 


. How Insects Affect Health in Rural Districts. 


Pp. 19. 


. The Home Vineyard. Pp. 22. 

. The Propagation of Plants. Pp. 24. 

. How to Build Small Irrigation Ditches. Pp. 
28 


. Scab in Sheep. Pp. 48. 
. Practical Suggestions for Fruit Growers. 


Pp. 30. 


2. Experiment Station Work—XXI._ Pp. 32. 
i ane asa Forage Crop. Pp. 16. 

. Sil 

3. Cheese Making on the Farm. Pp. 16. 

. Cassava. Pp. 32. 

. Pearl Millet. Pp. 16. 

. Experiment Station Work—XXII. Pp. 32. 

. Principles of Horse Feeding. Pp. 44. 

2. Seale Insects and Mites on Citrus Trees. 


worm Culture. Pp. 32. 


»p. 43. 


. Primer of Forestry. Pp. 48. 
. Broom Corn. . 30. 
. Home Manufacture and Use of Unfermented 


Grape Juice. Pp. 16. 


. Cranberry Culture. Pp. 20. 
. Squab Raising. Pp. 32. 
178. 


179. 
. Pruning. Pp. 
182. 


Insects Injurious in Cranberry Cu]ture. Pp. 
32. 

Horseshoeing. a” 30. 

Poultry as ma Pp. 40. 








5. Beautifying the Home Grounds. 


5. Annual Flowering Plants. 
5. Usefulness of the American Toad. Pp. 16. 


3. Strawberries. 


5. Milk Fever and Its Treatment. 


21. Fungous Diseases of the Cranberry. 
22. Experiment Station Work—XXVIII. 


29. The Production of Good Seed Corn. 


2. An Example of Model Farming. 


. Meat on the Farm: Butchering, Curing, and 

Keeping. Pp. 37. 
. Marketing Live Stoc k. Pp. 40. 
Pp. 24. 
3. Experiment Station Work—X XIII. Pp. 32. 
. Drainage of Farm Lands. Pp. 38. | 
. Weeds Used in Medicine. Pp. 45. 
. Experiment Station Work-XXI1V. 
. Barnyard Manure. Pp. 32 
. Experiment Station W ork -XXV. 
. Alfalfa Seed. Pp. 14. 

Pp. 48. 


Pp. 32. 
| 


Pp. 32. 


. Importation of Game Birds and Eggs for 
Propagation. Pp. 30. 


~~ 24, 
9. Corn Growing. Pp. 32. 
. Turkeys. Pp. 40, 
. Cream Separator on Western Farms. 
. Experiment Station Work—XXVI. Pp. 32. 
. Canned Fruits, Preserves, and Jellies. Pp. 82. 
: The Cultivation of a Pp. 24. 
. Pig Management. Pp. 40. 

Pp. 16. 


3. Varieties of Fruits Recommended for Plant- 

ing. Pp. 48. 

. Controlling the Boll ee il in Cotton Seed 

and at Ginneries. Pp. 3: 

. Experiment Station Work XX VIL. Pp. 32. 

. The Use of Paris Green in A rat teed the 

Cotton Boll Weevil. Pp. 23 

. Raspberries. Pp. 38. 

. Alfalfa Growing. Pp. 4 

. The Control of the Boll Weevil. “2 82. 

. Essential = in Securing an Early Crop of 
> 
Pp 


Pp. 23. | 


Cotton. 16. 

. The School Garden. Pp. 40. | 

. Lessons from the Grain Rust Epidemic of | 

1904. Pp. 24. 

. Tomatoes. Pp. 32. 

Pp. 16. | 

Pp. 32. | 

23. Miscellaneous Cotton Insects in Texas. Pp. 

24. 

. Canadian Field Peas. Pp. 16. 

. Experiment Station Work—XXIX. Pp. 32. 

. Relation of Coyotes to Stock Raising in the | 
West. Pp. 24. | 

. Experiment Station Work—XXX. Pp. 32. 

28. Forest Planting and Farm Management. | 


Pp. 22. 

Pp. 24. 
. Spraying for Cucumber and Melon Diseases. 
Pp. 24. 
2. Okra: Its Culture and Uses. Pp. 16. 
. Experiment Station Work—XXXI. Pp. 32. 
. The Guinea Fowl. Pp. 24. 
. Preparation of Cement Concrete. Pp. 32. 

Pp. 32. 


5. Incubation and Incubators. Pp. 32. 


. Experiment Station Work— XX XI. 


38. =. = Growing in the Gulf States. 


Pp. 4 

. The Comesion of Fence Wire. Pp. 32. 

. Inoculation of Legumes. Pp. 8. 

. Butter Making on the Farm. Pp. 32. 

Pp. 16. 

3. Fungicides and their U 4 in Preventing Dis- | 


eases of Fruits. Pp. 
. Experiment Station ‘ork —XX XIII. Pp. 32. | 


O 


245. 


246. 
247. 


248. 
249, 
250. 


251. 
252. 
253. 
254. 
255. 
256. 


| 257. 
| 258, 


259. 
260. 
| 261. 
262. 
263. 
264, 


265. 
| 266. 


267. 
E — sient Uses and Statitiscs. 


Renovation of Worn-out Soils. Pp. 162 

Saccharine Sorghums for Forage. 

The Control of the Codling Moth ama k ; 
Scab. Pp. 21. ‘ 

The Lawn. Pp. 20. 

Cereal Breakfast Foods. Pp. 36. 

The Prevention of Wheat Smut and Loose 
Smut of Oats. Pp. 16. 

Experiment Station Work—XXXIV. 

Maple Sugar and Sirup. Pp. 36. 

The Germination of Seed Corn. Pp. 16. 

Cucumbers. Pp. 

The Home Vegetable Garden. Pp. 4 
hepeeaven of Vegetables for cae. "Table. 

soil Fertility. Pp. 39. 

Texas or Tick Fever and Its Prevention. 
Pp. 45. 

Experiment Station Work—XXXV. Pp. 382. 

Seed of Red Clover and Its Impurities. Pp. 


24, 

The Cattle Tick. Pp. 22. 

Experiment Station Work—XXXVI. Pp. 32. 

Practical Information for Beginners in Irri- 

gation. Pp. 40. 

es Brown-tail Moth and How to Control It. 
p. 22. 

Game Laws for 1906. Pp. 54. 

Management of Soils to Conserve Moisture. 


Pp. 


Pp. 82. 


Pp. 30. 

Experiment Station Work—XXXVII. 
32. 

Industrial eee 
ture. 


Sources and Manufac- 


Pp. 


70. sien Conveniences for the Farm Home. 


Pp. 48. 


71. vous e Crop Practices in Western Oregon 


73. Experiment Station Work—XXXVIII. 


5 Flax Culture. 
75. The Gipsy 


and Western Washington. Pp. 39. 


. A Successful Hog and Seed-Corn Farm. Pp. 
16. 


Pp. 


Pp. 36. 
Moth and How to Control It. 
Pp. 22. 


6. Experiment Station Work—XXXIX. Pp. 32. 
. The Use of Alcohol and Gasoline in Farm 


Engines. Pp. 40. 


78. Le apermneen Crops for Green Manuring. Pp. 


A Method of Eradicating Johnson Grass. Pp. 


16. 
. A Profitable Tenant Dairy Farm. Pp. 16. 
. Experiment ——— Work—XL. Pp. 
2. Celery. Pp. 36 
. Spraying for Apple D pn a and the Codling 


Moth in the 


. Insect and Fungous ‘enemies of the Grape 


East of the Rocky Mountains. Pp. 48. 


. The Advantage of Planting Heavy Cotton 


Seed. Pp. 16, 


5. Comparative Value of Whole Cotton Seed 


7. Poultry 
. Nonsaccharine Sorghums. 
. Beans. 


and (¢ —a Seed Meal in Fertilizing Cot- 

ton. P.M 
anagement. (In press.) 
Pp. 28. 


Pp. 28. 








